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DETAILED ACTION 
Introduction 

1. Claims 1-21 of U.S. Application 09/900,071 filed on 7/6/2001 are presented for 
examination. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. The prior art used for these rejections is as follows: 

4. Barford et al., U.S. Patent 5,946,482. (Henceforth referred to as "Barford"). 

5. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

6. Claims 1-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Barford. 

7. In regards to Claim 1 , Barford teaches the following limitations: 

1. A method of simulating an electronic circuit, the electronic circuit having a 
plurality of ports, said method comprising: 

identifying signal transmission characteristics associated with each of said ports; 
(Barford, especially: col.1, line 54 to col.2, line 2) 
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Examiner interprets BarforcTs "measurement points of the circuit" as 
corresponding to applicants' "measurement ports". 

selecting a plurality of test frequencies with which to measure frequency response 
of the electronic circuit at each of the ports; 
(Barford, especially: col.2, lines 3-36) 

Examiner interprets Barford's "test frequencies" as corresponding to 
applicants' "test frequencies". 

identifying, for each of said test frequencies, a signal characteristic at each of said 
ports in response to an application of each of said test frequencies at each of said ports; 
(Barford, especially: col.2, lines 3-36) 

Barford teaches: "By properly selecting test frequencies, one obtains 
information to predict an entire range of operations of a device (commonly 
extending from near zero hertz to several gigahertz)." 

extracting scattering parameters corresponding to each of the ports, for each test 
frequency, based on said signal characteristics; and 
(Barford, especially: col.2, lines 3-36) 

Barford teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

transforming said scattering parameters into a time domain representation of said 
electronic circuit. 

(Barford, especially: col.2, lines 3-36) 

Barford teaches: "The computer-based simulator may then operate by using 
an Inverse Fast Fourier Transform ("IFFT") to convert the parameters to the 
time domain ..." 

8. In regards to Claim 2, Barford teaches the following limitations: 

2. The method according to claim 1 wherein said extracting step includes forming, for each 
of said test frequencies, a scattering parameter matrix based on said signal characteristics. 
(Barford, especially: col.2, lines 3-36) 

Barford teaches: "Scattering parameters (or "S-parameters") are sometimes 
preferred, because the S-parameters of passive devices will always have 
an absolute value less than 1, dramatically increasing the stability of typical 
analysis based upon them." 



9. In regards to Claim 3, Barford teaches the following limitations: 
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3. The method according to claim 1 wherein said signal characteristics comprise signal 
voltages at respective ones of said ports. 

(Barford, especially: col.1, line 54 to col. 3, line 36) 

Barford teaches: "The simulators then usually conduct a time-based 
analysis of response to the input signal conditions at the different 
measurement points of the circuit." 

Barford also teaches: "Ideally, a set of frequency responses provides a 
complete set of information from which to model circuit performance for any 
given input frequency or condition." 

10. In regards to Claim 4, Barford teaches the following limitations: 

4. The method according to claim 1 wherein said identifying step includes simulating an 
application of test signals corresponding to each of said test frequencies at each of said 
ports, wherein said test signals are applied to each of said ports one at a time through a 
predetermined characteristic impedance and remaining ones of said ports are terminated in 
said characteristic impedance. 

(Barford, especially: col.2, lines 3-36) 

Barford teaches: This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

1 1 . In regards to Claim 5, BarforcJ teaches the following limitations: 

5. The method according to claim 4 wherein said step of extracting includes determining a 
signal voltage at each of said ports in response to said simulating step and subtracting a 
predetermined value from a signal voltages at a port at which said test signals are applied 
to provide a scattering parameter representing reflective signal parameter values of said 
test signals. 

(Barford, especially: col.2, lines 3-36) 

Barford teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

Examiner interprets the (Q-Y) element of the Barford's equation (see col.2, 
line 20) as corresponding to the claimed "subtracting step". 

12. In regards to Claim 6, Barford teaches the following limitations: 
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6. The method according to claim 1 wherein said step of identifying signal transmission 
characteristics associated with each of said ports includes a step of using an n-dimensional 
field solver to extract parameter values. 

(Barford, especially: col.1, line 54 to col.3, line 36) 

Barford teaches: "The simulators then usually conduct a time-based 
analysis of response to the input signal conditions at the different 
measurement points of the circuit." 

Barford also teaches: "Ideally, a set of frequency responses provides a 
complete set of information from which to model circuit performance for any 
given input frequency or condition." 

Barford also teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

Barford therefore teaches the use of matrix computation to generate the 
computation results based on the sampled data responses of different 
measurement points and different inputs. Examiner finds that such matrix 
calculations will inherently be "n-dimensional", because there are more than 
one input frequency, and more than one measurement points." 

13. In regards to Claim 7, Barford teaches the following limitations: 

7. The method according to claim 6 wherein said n-dimensional field solver comprises a 
two-dimensional field solver providing distributed component parameter values 
corresponding to said ports, said component parameter values including one or more of 
circuit capacitance, inductance, resistance and conductance. 

(Barford, especially: col.1, line 54 to col.3, line 36) 

Barford teaches: "The simulators then usually conduct a time-based 
analysis of response to the input signal conditions at the different 
measurement points of the circuit." 

Barford also teaches: "Ideally, a set of frequency responses provides a 
complete set of information from which to model circuit performance for any 
given input frequency or condition." 

Barford also teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 



Application/Control Number: 09/900,071 
Art Unit: 2123 



Page 6 



Barford therefore teaches the use of matrix computation to generate the 
computation results based on the sampled data responses of different 
measurement points and different inputs. Examiner finds that such matrix 
calculations will inherently be "n-dimensional", because there are more than 
one input frequency, and more than one measurement points." 

14. In regards to Claim 8, Barford teaches the following limitations: 

8. The method according to claim 1 further comprising a step of simulating said electronic 
circuit using said time domain representation of said electronic circuit. 

(Barford, especially: col. 2, lines 3-36) 

Barford teaches: "The computer-based simulator may then operate by using 
an Inverse Fast Fourier Transform ("IFFT") to convert the parameters to the 
time domain ..." 

15. In regards to Claim 9, Barford teaches the following limitations: 

9. A method of simulating an electronic circuit, said method utilizing a digital 
processor and comprising: 

identifying a plurality of signal transmission paths; 
(Barford, especially: col.1 , line 54 to col.2, line 2) 

Examiner interprets Barford's "measurement points of the circuit" as 
corresponding to applicants 1 "measurement ports". 

determining distributed electrical parameters associated with each of said 
transmission path; associating port designations with terminal ends of each of said ports; 
(Barford, especially: col.2, lines 3-36) 

Examiner interprets Barford's "test frequencies" as corresponding to 
applicants' "test frequencies". 

determining a signal voltage at each of said ports resulting from a sequential 
application of a test signal to each of said ports, one at a time, said test signal applied 
through a characteristic impedance while others of said ports are terminated in said 
characteristic impedance; 
(Barford, especially: col.2, lines 3-36) 

Barford teaches: "By properly selecting test frequencies, one obtains 
information to predict an entire range of operations of a device (commonly 
extending from near zero hertz to several gigahertz)." 

extracting scattering parameters corresponding to each of the ports based on said 
signal voltages determined at each of said ports; and 
(Barford, especially: col.2, lines 3-36) 
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Barford teaches: 'This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

transforming said scattering parameters into a time domain representation of said 
electronic circuit. 

(Barford, especially: col. 2, lines 3-36) 

Barford teaches: "The computer-based simulator may then operate by using 
an Inverse Fast Fourier Transform ("IFFT") to convert the parameters to the 
time domain ..." 

16. In regards to Claim 10, Barford teaches the following limitations: 

10. The method of claim 9 wherein said test signal includes a plurality of non- 
overlapping discrete signal frequencies sequentially applied to .said ports. 
(Barford, especially: col. 2, lines 3-36) 

Barford teaches: "Unfortunately, use of the IFFT requires that the frequency 
response parameters represent evenly spaced frequencies, e.g., 0, 5, 10, 
15 kilohertz, etcetera." 

17. In regards to Claim 1 1 , Barford teaches the following limitations: 

1 1 . The method according to claim 10 wherein said extracting step includes forming, 
for each of said discrete signal frequencies, a scattering parameter matrix based on 
respective sets of said signal voltages. 

(Barford, especially: col.2, lines 3-36) 

Barford teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
r impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

18. In regards to Claim 12, Barford teaches the following limitations: 

12. The method according to claim 9 wherein said step of determining a signal 
voltage at each of said ports includes simulating; said plurality of signal paths. 
(Barford, especially: col.1, line 54 to col. 3, line 36) 

Barford teaches: "The simulators then usually conduct a time-based 
analysis of response to the input signal conditions at the different 
measurement points of the circuit." 
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Barford also teaches: "Ideally, a set of frequency responses provides a 
complete set of information from which to model circuit performance for any 
given input frequency or condition." 

19. In regards to Claim 13, Barford teaches the following limitations: 

13. The method according to claim 9 wherein said electronic circuit comprises an 
integrated circuit and said signal paths comprise metalization layers formed on said 
integrated circuit. 

(Barford, especially: col.1, line 1 to col.3, line 36) 

Examiner finds that "said signal paths comprise metalization layers formed 
on said integrated circuit" are inherent to integrated circuits. 

20. In regards to Claim 14, Barford teaches the following limitations: 

14. The method according to claim 9 wherein said electronic circuit comprises a 
printed circuit board and said signal paths comprise transmission lines formed on said 
printed circuit board. 

(Barford, especially: col.1, line 1 to col.3, line 36) 

Barford teaches: "For example, when effects of adjacent high frequency 
transmission paths or surface mounts of an integrated circuit are considered 
together with the design of the integrated circuit, the resulting system model 
may be quite different than was the case for the integrated circuit alone." 

21. In regards to Claim 15, Barford teaches the following limitations: 

15. The method according to claim 9 wherein said step of determining distributed 
electrical parameters associated with each of said transmission path includes a step of 
using a two-dimensional field solver to extract parameter values of said distributed 
electrical parameters. 

(Barford, especially: col.1 , line 54 to col.3, line 36) 

Barford teaches: "The simulators then usually conduct a time-based 
analysis of response to the input signal conditions at the different 
measurement points of the circuit." 

Barford also teaches: "Ideally, a set of frequency responses provides a 
complete set of information from which to model circuit performance for any 
given input frequency or condition." 

Barford also teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 
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Barford therefore teaches the use of matrix computation to generate the 
computation results based on the sampled data responses of different 
measurement points and different inputs. Examiner finds that such matrix 
calculations will inherently be "n-dimensional", because there are more than 
one input frequency, and more than one measurement points." 

22. In regards to Claim 16, Barford teaches the following limitations: 

16. The method according to claim 15 wherein said distributed electrical parameters 
include at least one of a circuit capacitance, inductance, resistance and conductance 
associated with each of said signal transmission paths. 

(Barford, especially: col.2, lines 3-36) 

Barford teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

23. In regards to Claim 17, Barford teaches the following limitations: 

17. The method according to claim 9 further comprising a step of simulating said 
electronic circuit using said time domain representation of said electronic circuit. 
(Barford, especially: col.2, lines 3-36) 

Barford teaches: "The computer-based simulator may then operate by using 
an Inverse Fast Fourier Transform ("IFFT") to convert the parameters to the 
time domain ..." 

24. In regards to Claim 18, Barford teaches the following limitations: 

18. An apparatus comprising code for controlling a machine to simulate a circuit 
based on simulation parameters, and machine-readable media on which the code is 
stored, the simulation parameters representing frequency-dependent response at each of a 
plurality of measurement ports, said code directing a machine to: 

identify signal transmission characteristics associated with each of said 
measurement ports; 

(Barford, especially: col.1, line 54 to col.2, line 2) 

Examiner interprets Barford's "measurement points of the circuit" as 
corresponding to applicants' "measurement ports". 

identify a plurality of test frequencies with which to measure frequency response of 
the electronic circuit at each of the measurement ports; 
(Barford, especially: col.2, lines 3-36) 
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Examiner interprets BarforcTs "test frequencies" as corresponding to 
applicants' "test frequencies". 

predicting, for each of said test frequencies, a signal characteristic at each of said 
measurement ports in response to an application of each of said test frequencies at each 
of said measurement ports; 
(Barford, especially: col. 2, lines 3-36) 

Barford teaches: "By properly selecting test frequencies, one obtains 
information to predict an entire range of operations of a device (commonly 
extending from near zero hertz to several gigahertz)." 

extracting scattering parameters corresponding to each of said measurement 
ports, for each test frequency, based on said signal characteristics and 
(Barford, especially: col.2, lines 3-36) 

Barford teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

transforming said scattering parameters into a time domain representation of said 
electronic circuit to provide said simulation parameters. 
(Barford, especially: col.2, lines 3-36) 

Barford teaches: "The computer-based simulator may then operate by using 
an Inverse Fast Fourier Transform ("IFFT") to convert the parameters to the 
time domain ..." 

25. In regards to Claim 19, Barford teaches the following limitations: 

19. The apparatus according to claim 18 wherein the code directs the machine to 
form, for each of said test frequencies, a scattering parameter matrix based on said signal 
characteristics. 

(Barford, especially: col.2, lines 3-36) 

Barford teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

26. In regards to Claim 20, Barford teaches the following limitations: 

20. The apparatus according to claim 18 wherein the code directs the machine to 
simulate an application of test signals corresponding to each of said test frequencies at 
each of said measurement ports, wherein said test signals are applied to each of said 
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measurement ports one at a time through a predetermined characteristic impedance and 
remaining ones of said ports are terminated in said characteristic impedance. 
(Barford, especially: col. 2, lines 3-36) 

Barford teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

27. In regards to Claim 21 , Barford teaches the following limitations: 

21 . The apparatus according to claim 1 .8 wherein the code directs the machine to 
execute a two-dimensional field solver to extract parameter values corresponding to said 
signal transmission characteristics associated with each of said measurement ports. 
(Barford, especially: col.1, line 54 to col. 3, line 36) 

Barford teaches: "The simulators then usually conduct a time-based 
analysis of response to the input signal conditions at the different 
measurement points of the circuit." 

Barford also teaches: "Ideally, a set of frequency responses provides a 
complete set of information from which to model circuit performance for any 
given input frequency or condition." 

Barford also teaches: "This information is then processed to determine the 
frequency response parameters which, generally, are in the form of an 
impedance matrix or admittance matrix; it is also sometimes desired to use 
a "scattering" matrix, which is defined by the relation ..." 

Barford therefore teaches the use of matrix computation to generate the 
computation results based on the sampled data responses of different 
measurement points and different inputs. Examiner finds that such matrix 
calculations will inherently be "n-dimensional", because there are more than 
one input frequency, and more than one measurement points." 
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(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a biweek, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Kevin Teska can be reached at (571) 272-3716. 

Any response to this office action should be faxed to (703) 872-9306 or 

mailed to: 

Director of Patents and Trademarks 
Washington, DC 20231 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the Tech Center 2100 Receptionist, whose 
telephone number is (571) 272-2100. 
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